5-Aza-2'-deoxycytidine treatment induces skeletal myogenic differentiation of mouse dental pulp stem cells.
Tissue stem cells in dental pulp are assumed to possess differentiation potentials similar to mesenchymal stem cells (MSCs). The aim of this in vitro study is to examine the differentiation potentials of mouse dental pulp stem cells (DPSCs) and develop the appropriate differentiation assay systems for skeletal myogenic differentiation of these cells. Dental pulps were extracted from mandible sections of C57/BL6 mice, and adherent dental pulp cells were isolated in culture. These cells were cultured in osteogenic or adipogenic induction medium to induce osteogenic and adipogenic differentiation. On the other hand, the skeletal myogenic differentiation potential of these cells was investigated using different conditions, such as serum-free medium, Myod1 overexpression, or 5-Aza-2'-deoxycytidine (5-Aza) treatment for DNA demethylation. Muscle-specific transcriptional factor expression was evaluated by RT-PCR, and myotube formation and myosin heavy chain expression were evaluated by phase-contrast microscopy and immunofluorescence staining, respectively. The adherent dental pulp cells exhibited a proliferative capacity and they showed osteogenic and adipogenic differentiation as seen in previous studies. Although the expression of Myod1 mRNA and myotube formation was not detected in serum-free conditions, the forced expression of Myod1 up-regulated the expression of Myogenin and Pax7 mRNA. However, myotube formation was not confirmed. Interestingly, myosin heavy chain expression and myotube formation were observed following 5-Aza treatment of these cells. These results demonstrated that mouse DPSCs possess MSC-like differentiation potential. DNA demethylation induced by 5-Aza treatment resulted in the skeletal muscle differentiation in mouse DPSCs, suggesting that DNA demethylation might trigger this differential induction of mouse DPSCs.